Study aim: to compare the physical fitness of bus drivers and fare collectors (working hours per day in sitting position = 7h) with and without low back pain. The subjects consisted of sixty-six bus drivers and fare collectors working in a public transport company. Material and methods: the prevalence of low back pain, age and working time was determined for bus drivers and fare collectors using a questionnaire. All subjects underwent anthropometric assessment (weight, height and waist circumference), an abdominal endurance test and a hip flexibility test.
Introduction
Professional drivers and fare collectors have been found to be at high risk for developing low back pain (LBP) due to prolonged sitting and vehicle vibration [13, 6] . Low back pain symptoms are very prevalent amongst the general and working population and are a significant health problem due to their serious economic and social impact [20] . Among the different types of work-related musculoskeletal disorders that could potentially be associated with professional driving, LBP has been reported the most extensively [1] . A study on the prevalence of LBP in bus drivers, truck drivers and sedentary workers indicated that 81% of American bus drivers and 49% of Swedish bus drivers have experienced LBP during their present job [6] .
Individual factors such as age, gender, weight, height and body mass index are associated with the work-related diseases of forklift drivers [9] . It has also been suggested that both high levels of abdominal endurance and increased low back and hamstring flexibility may provide protection against developing LBP [11] .
Previous studies have demonstrated that individuals with LBP show a decreased muscular strength [4, 11, 19] and endurance in trunk muscles. Previous studies have shown that abdominal muscles can influence the prevalence of LBP. Subjects with LBP have shown lower levels of abdominal muscle strength than subjects without LBP [22, 23] . The back muscles and hamstrings of subjects with LBP also display a reduced flexibility when compared to those of normal subjects [10, 14] . The literature has also reported that obesity or a high body mass index (BMI >30 kg · m -2 ) is associated with LBP and disability in general workers [17] , and this association is stronger in women than in men. The physical fitness of bus drivers and fare collectors with LBP has not been investigated. Thus, the present study aims to compare the age, working time, select anthropometry measures, endurance and flexibility of bus drivers and fare collectors with and without LBP. Such results could guide practitioners and health workers to design appropriate exercises or fitness programs for bus drivers and fare collectors with LBP.
Methods
This cross-sectional study was conducted among urban bus drivers and fare collectors employed by a large public transportation company in Parana State, Brazil. A sample of 66 male bus drivers and fare collectors was recruited for the study (total population of bus drivers and fare collectors = 225), without regard to their health status or the presence of LBP. The drivers and fare collectors shared similar work environments. All of them worked for seven hours a day in sitting position on buses and had few breaks during the workday.
The subjects with a traumatic road accident or work accident history were excluded from the study. All individuals signed an informed consent form. The Ethics Committee of UNICENTRO University approved the study. Each subject participated in a face-to-face interview. During the interviews, they were asked about their age and working time.
Anthropometric Measures
Height was recorded without shoes as stretch stature to 0.1 cm using a wall-mounted stadiometer. Body mass was measured to 0.01 kg on a calibrated electronic scale. Body mass index (BMI) was calculated from the ratio of body weight to body height in kg.m -2 . Waist circumference was measured in centimetres with an anthropometric tape while the individuals were wearing light clothing at the minimum circumference between the iliac crest and the rib cage.
Hip Flexibility
Hip flexibility was used to measure posterior leg flexibility and low back musculature, using a fleximeter fabricated by Code Research Institute. The instrument is watch-shaped, with the pointer operating freely under the control of gravity. The zero points of the two dials of the fleximeter coincide when it is perfectly horizontal and at rest. The device is strapped to the subject who then moves the joint being examined to its full range of motion. This is then recorded in degrees [21] . The protocol consisted of hip flexion with the individual in orthostatic position with lower limbs extended and the fleximeter attached to the iliac crest. The hip range of motion was recorded in a total flexion movement. The test was repeated three times and the maximum range (in degrees) was used.
Endurance Abdominal Test
The subjects were in supine position with their knees flexed and in a comfortable position. Knee flexion angles were not standardized because no specific angles were shown in the original protocol. The subjects' feet were not held by an examiner during this test. The subjects reached forward to a frame positioned 7.62 cm away from their longest fingertip while lifting their upper backs off the mat, according to the protocol proposed by Robertson and Magnusdottir [16] . The score was the number of times the individuals reached the frame in one minute. This test aimed to evaluate with greater precision the endurance of the abdominal muscles.
LBP Evaluation
All of the participants were asked to complete the Pain Questionnaire of Corlett and Manenica [3] . This evaluation method for the prevalence of low back pain has been used in previous studies [1, 5, 6, 7, 13, 15, 20] . Participants were asked if they had work-related LBP during the last 12 months (ache, pain or discomfort) for a day or more. Those who answered "yes" were included in the LBP group and were asked to indicate in a body chart all of the pain sites and discomfort they had experienced. The participants who answered "no" were assigned to the grop without LBP. This study aimed to identify the prevalence of self-reported low back pain. The purpose of the study was not to diagnose the specific origin of the pain (for example, herniated disc).
Statistical analysis
The results were reported as means and standard deviation (SD). All data distributions have been tested with the Shapiro-Wilk normality test. The differences between groups (subjects with and without LBP) were examined by Student's t-test. All statistical analyses were conducted using SPSS version 21 and the statistical significance level was defined as p < 0.05.
Results
The study group comprised 66 male bus drivers and fare collectors. Among them, 39 individuals (59.1%) complained of LBP and were included in the LBP group. The 27 remaining subjects (40.9%) were included in the group without LBP ( Table 1) . The results showed normal distribution. The drivers and fare collectors in the LBP group were older than the drivers in the group without LBP (mean age 34.9 ± 9.1 years and 32.6 ± 11 years, respectively, p = 0.372). However, this was not significant. The same relationship was observed for working time (7.8 ± 8.2 years in the LBP group and 6.5 ± 6.3 years in the group without LBP, p = 0.484).
On average, the bus drivers and fare collectors in both groups were overweight, according to the World Health Organization. Those in the LBP group were significantly more overweight (mean BMI 27.5 ± 3.9 kg · m -2 for the LBP group, 25.6 ± 4.0 kg · m -2 for the group without LBP, p < 0.046). There was a significant difference between the groups relative to waist circumference: drivers and fare collectors with LBP had a larger waist circumference (mean 92.5 ± 10 cm for the LBP group, and 85.9 ± 9 cm for the group without LBP, p = 0.006).
The results of the abdominal endurance test were significantly different between the LBP group and the group without LBP (28.9 ± 17.5 repetitions and 38.4 ± 19.2 repetitions, respectively, p = 0.044). The LBP group also scored significantly lower on the hip flexion test (69.1 ± 14.4 degrees vs. 78.3 ± 16.9 degrees, respectively, p = 0.023).
Discussion
The present study evaluated the association between LBP and physical fitness in bus drivers and fare collectors. Many studies have already reported the high risk for LBP and several spinal disorders among professional drivers of vehicles such as bus, truck and tractor drivers [1, 6, 9, 20] . Our study has indicated a 59.1% prevalence of LBP among bus drivers and fare collectors.
This finding is comparable with a recent report by Guterres et al. [7] , who found a 57.9 % prevalence of LBP among bus drivers and fare collectors over 12 months. The results are also comparable with another study among Jequie (city of Bahia, Brazil) bus drivers and fare collectors where the prevalence was 73.5% over 12 months. Netterstrom and Juel [15] evaluated the occurrence of LBP among 2,045 professional urban bus drivers in Denmark and found a 57% prevalence of frequent LBP. Magnusson et al. [13] studied a group of American and Swedish bus drivers and found 60% prevalence of LBP. In the study of Alperovitch-Najenson et al. [1] with 361 male bus drivers from Tel Aviv, 164 drivers (45.4%) complained about LBP. The prevalence of LBP is still very high among urban bus drivers and fare collectors. Additional studies are needed both to identify the hazards of LBP and develop prevention strategies.
Recent studies have investigated the relationship between anthropometric measurements (body mass index and waist circumference), physical fitness and LBP. The study of Chen et al. [5] reported that a higher body mass index (>25 kg · m -2 ) was a risk factor leading to LBP in taxi drivers. Shiri et al. [18] found a meaningful positive association between body mass index and LBP risk among people without LBP. In other words, a body mass index predisposes people to LBP. In our study, both groups (the LBP group and the group without pain) included overweight subjects; however, the subjects of the LBP group were significantly more overweight.
Han et al. [8] observed that people who are overweight or have a large waist are significantly more likely to develop LBP. Both bus drivers and fare collectors with LBP have shown larger waist circumferences than individuals without LBP (92.5 ± 10 vs. 85.9 ± 9 centimetres, respectively).
In the present study, there was a significant difference in the physical fitness values of the LBP group and the group without LBP. The mean group with LBP showed a significant reduction in the mean total range lumbar flexion relative to the asymptomatic group. Beach et al. [2] consider the sustained lumbar spine flexion, characteristic of bus sitting, to be an important factor in LBP hypothesized mechanisms. Gangopadhyay and Dev [6] found that lower back flexibility of bus drivers was restricted due to musculoskeletal discomfort. Their results showed that many bus drivers have poor or below average flexibility in a sit-and-reach test.
The maintenance of abdominal endurance may relate to bus drivers' and fare collectors' activities, which require a greater exertion of abdominal muscles. An example is sitting for a prolonged amount of time. Some authors have reported that abdominal endurance is significantly lower in LBP patients compared to healthy individuals without [12] examined the trunk strength in a group with LBP and a control group and found that individuals with LBP have affected trunk muscles, which can be attributed to a general muscular weakness. Takemasa et al. [19] observed that exercise increased the strength in trunk muscles and decreased LBP induced by organic lumbar lesions. Therefore, increasing trunk muscle strength and abdominal endurance at work is effective for LBP treatment.
Conclusion
The study showed that, compared to the group without LBP, the LBP group of bus drivers and fare collectors had a significantly higher body mass index and waist circumference and significantly lower scores in the hip flexion test and the abdominal endurance test. The age and working time of the subjects did not make a significant difference. Thus, the LBP group has lower physical fitness and anthropometric measurement indexes. It is recommended that bus drivers and fare collectors increase their physical activity, for example, by working out at the gym, to improve their anthropometric measures and physical fitness and, in turn, to reduce the prevalence of LBP.
